Effect of beta-adrenoceptor antagonist and angiotensin-converting enzyme inhibitor on hypertension-associated changes in adenylyl cyclase type V messenger RNA expression in spontaneously hypertensive rats.
Adenylyl cyclase (AC) messenger RNA (mRNA) expression is decreased in failing hearts. Diminished expressions are accompanied by desensitization of beta-adrenergic signal transduction. Factors contributing to such changes in mRNA expression for the major myocardial isoform AC V are not well established. To assess the contributions of hypertension, left ventricular hypertrophy (LVH), the renin-angiotensin-aldosterone system (RAS), and the sympathetic nervous system to these changes, ventricular expression of AC V mRNA was measured at different ages in spontaneously hypertensive rats (SHRs). In addition, the effects on them of angiotensin-converting enzyme inhibitor and beta-adrenoceptor antagonists were determined. Prior to quantitative Northern blotting at ages 5, 9, or 12 weeks, hemodynamic and morphologic variables were measured in SHRs and Wistar-Kyoto rats (WKYs). The SHRs and WKYs were treated with an angiotensin-converting enzyme inhibitor, enalapril (10 mg/kg/d), or a beta(1)-adrenoceptor antagonist, atenolol (100 mg/kg/d), for 8 weeks preceding Northern analysis. Myocardial AC V mRNA expression increased from 5-12 weeks in both SHRs and WKYs. Expression of AC V mRNA in SHRs increased somewhat less than in WKYs at 9 weeks and significantly less at 12 weeks. This was accompanied by development of LVH and hypertension in SHRs. Blood pressure and left ventricular weight relative to body weight were markedly decreased by enalapril and were moderately decreased by atenolol. Expression of AC V mRNA in SHRs at 12 weeks was normalized equally by enalapril and atenolol to the level of WKYs. Thus AC V mRNA expression increases are blunted in the early stages of LVH in SHRs under the influences of beta(1)-adrenergic signal transduction and the RAS.